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C54) CflOCOB yctahobkh iuiactiipji b hh- 
TEPBAJTE HETEPMETHHHOCTH. OBCAflHOB KO- 
J10HHU 

(57) HaoCpeTeHMc othocmtc* k Hefcreao- 
CuBawneft npoiMineHHOCTM h npeAHaaHaie- 
ho linn penoKra o6can»ix xojiohh h H30- 



nntpm oCbobhhbbhxc* npoAyxTHBiaix wiec- 
tob b 3 one nep*op«tHM. Uenb - oOecne- 
wtMe'sKOHOMW Marepnana nnaewpf . Ha 
Tpyflax cny«awT nyu>aBJU '. «« jaxe ~ 
pu c yimoTBMTeJibiwtw BneneHraw h yc- 
raaoBneatMft Ma mix nnaerupb. 3*reM 
■epxtmll To'peq HKXwro ywioTHBTenwcoro 
sneMeura mApaBimiecxoro " naxepa paa- 
H«a»r „anpoTHB MWieft rpasHUM MHtep- 
B ana BerepHeTHMKOcmt. AratKy nnacTupa 
BW«mcn«»T no MaTeMarwiecxoA *opnyne, 
npousBOAXT sanawpoBKy ynnorMMTenMMx 
weMCBTOB naxepa b xowiesux yiacrxax 
naacTMpa M pacBMpeHHe luiacrupH no seen 
nmme nyi-en cosabkkb Ma«Mtow>ro nawie- 
hk* b ynnoTBHTenbiux snexeKrax naxepos m 
b MeanaxepHoft Bone. Taxoe pacnonows- 
BHe nnacmpa ooecnewaeT coxpaHHocrb, 
ero h oecaflMoft xonoHBU b HMrepBane, 
uciia6neHHOH otbcpctmbmi . 4 m. 
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H3oopeTeiwe othocmtc* k HC«re»oflbr 
Baweft npoy*naneHHocTH, a MMeMMO x 
cnocofiaM peHOirra o6ca«i«x xonoHH, a 
rax** hsojwuhh ooboahhbbuxcb nponyx- 
thbmux nnacroB b 30He r S p*opauHH. 

I]enb» H306pcTe»ia HBnaaTca ooecne 
Mewe sxohohhh Marepnana r.nacTUpa. 

Ha 4m r. 1 M3o6pa*eK naxep CA 8 ^"" 
h*A ^APBBnHsecxHft (nPC) c y« a «^ CK 
mH „a hcm nnacTbipeM b xpaHcnopTHOM 
nonoxeHMiii Ha 4«r. 2 - to «, n P H • 
^naxepoBxe ero ynnoTHHrenbHUX 3iieneH- 
tob Ma nitacTbipe; Ha *wr. 3 - T ° " • 
npi. npH«aTHHKOHuerb.xysacTKOB nnacTM- 

pr . K oOcanHofl KonoHMe; Ha frr. « 

to *a. n P M saBepmeHHH npHUBTHB nonue 
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m ytiacTKOB a Ae*opMHpo»aHHM cpcakc- 
ro ynacwca nnacTupn ao KacaHMH -c BHyT- 
peKueft noBcpxHocTbio oCcaAKofl kojiohkli. 

Cnoco6 ycraHOBKM roiacTwp* 8 Htrrep- 
sane HcrepMeTHHHOCTM oocaAHoft kojioh- 
hu peanHsycTCK .cncAy«p«M oOpason. 
Ha WApaBJiMMCCKHft inaxep,, BKimwaw- 

IpfA BCpXHHfl I M HKXHHft 2 *y IUIOT HHTCXIb - 

Hue BJieMCimi, muw kotopuw pa3MemcH 
^H^epeuuKanbKbtA tuianaH 3, ycTaKaBJiM- 

VaCTCJI MCTaiUlMMCCKHA imacTupb 4, ko- 
Topuft 4)KKCHpycTcn Ma naxepe ynopa»« 5 

H 6. PaCCTOKKMC MC3-W ynnOTHHTeJlbHWMM 
3 Jl 6HG UT 3KH 1 k 2 ycTaHaBJiMBaeTCR B 
SaBMCHMOCTH OT A^HKM lUiaCTbipH , uripe- 

A ejieHHoro no 3 aBMCMMOCTM 9 m o6ec..e*ie- 
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nut nanworo saxputmm ynnoTKMTeribmx 

MeMBHTOB I R 2 KOHUeBUh* yqaCTKBMH 
IDiepTUpB* - 

Araraa nnacnipx BuoKpaeTca b coot- 
BercTjmH co cneAymeft saaHCRMOcTb© 



ma AHHBa nnacTupa, mj 

^'AHKH.a aarepBana HcrepMCTM«tMoc^ 
tu oOcawoft XOftOHHU, MJ 
AHHHa ynnoTKHTeJibHoro BneMeu- 
v« rHAPaamwecxQro naxepa, 
P .-.AaaneRHe b rKApaanM<iecxKx na- 
' Kcpax npn npuxaTHu KOKueaux 
y^iacTxoB roiaCTtipH, Mna| * 

. 1 ^ paCCTOHHHB OT yCTbH CKBBXHHU 

*pf> Bepxseft rpa^KKu UHTepsana 
aerepMBTB^HocTH odcaAsofl xo-/ 

JIOHSU, MJ 

B - NOffynb ynpyrocTH MaTepuana 
rpy6, Ha xoTopux npoRSBOAHT- 
ca cnycx nnacTbip*, MHa; ' 

C - OTHoacHHa Hapyxaoro jpiBMeTpa 
x BRyrpeBBeMy TpyG, Ha xoto- 
pux npoHSBOARTCji cnycx nnacTM- 

P*l _ . 
JU - .jco»Wmuhbht HyaccoHa MarepH- 

ana TpyO, na kotopux npoHSBO-. 

Witoi cnycx nnacTupx* 

Ilaxep c xuiacrupeM 4 cnycxaeTcn^Ha 

xacoeao-xoMnpeccopHux rpyCax (rc no-. 

xasaw) b o6caAHy» xonoHey ? x hhtcp- 

aany 4 0 HerepMCTHtHOCTM, ocnaGneHHOMy 

orsepcTRxm 8, HkxhrA ytmormrenhmA 

bjiombrt 2 ycraHaBAHBajoT rax, MTobw 

'/tro sepxRHft Topea Gun harpothb HHxjteA . 

rpaaHUM HHrepBana l e . Dph btom paccro- 

awe MCKgy rhxrhm topaom sepxrfero yn- 

. jioTRHTenbRoro sneiteRTa 1 h Bepxxeft 40 

rpaHKifcw HHrepBana 1 0 coctbbht BeroftH- 

Ry a, pastry* 2 .^qIE^ k 

• yArtHHCKHc HacocRo-xoMnpeccopaux rpytJ 

* npH ycTaHOBe nnacrupa, CosAaxrr a naxe-** 
pa KaCuToiKoe AaaneRHe nop a ax a 2-3 Mlla 

h aanaxepoBfatBakrr yimoTBMTeHfaie BneHen- 
tu 1 h 2 b xoHqeaux yiacrrax nnacTwpa 
4 (4»tr« 2). IIoBUBaioT AaaneRHe a naxe-, 
pe M'pacwrpanT ero. caaiana ynnoTRH- SO 
TenbRbiiai b ne mcht am 1 h 2 coorBCTCTBy— 
lomne xowteBbte yiacrxH rinacmpn 
(4wr. 3)* Docjie qcro oTxpusaerca flH^r- 
<t>epeKUManbm^ xnanaH 3, npeABapHTenb- 
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Tupx AaaneufeM P Kf npR btom epeAR** 
MacTb nnacrupa b KRTepBane l e Ae*op- 
MtpyeTca pac^eTHbiM AaaneHRtM t^«?j 

AO xaCBKHH C BHyTpeHHeA ROBepXHOCTbK) 

o6caAHoft KonoRiu Ana RcxnmeHHa Harpy- 
box Ra HHTepBaa 1 0 (*Hr, 4) 9 B npoijec- 
ce ycraKOBKH ruiacrwpb 4 BMecre c naxe- 
poM nepeMemaercfl OTRocutenbRo HHrep- 
Bana l e odcaAHoft xonoHHu Ha Beiumufty 
a/2 » ho GnaroAapa adOopy Annuu nnac- 
Twpa R cooraercTayxaieft ero opReHTanxH 
nepeA ycTaaoBKOft oTuocRTenbRo hhxhch 
rpaHHObi HHTepDana l #f KOHueebie yqacr- 
XR nnacTbtpii, npHxarue x oOcaARoft xo- . 
iiORRe, OyAyT aaxpAHTbca Bse HtrrepBana 
1 0 RB pBBHOM paCCTORRHH a/2 or coot-. 
BercTayxcpcx ero rpaRHA. Taxoe pactxMio- 
xeRHe nnacTups o6ecne«mr coxpaRRoctb 
ero RjoGcBARoft kohorku r HHTepBant, 
ocnafineHBOM OTBepcTHam 9 

♦ o p n x n a h s jo 0 p e h « 

CnOCOO y CTBROBKH lUiaCTbf^H i MUTep" 

aane Re rep mbth iho cth oOcaARoft kojior- 
Bbi 9 axnmiaKmKH cnycx na rpyOax ima- 
paBJZH^ecKHx naxepoa c ynnoTHRTehbRfar- 
mi BneMeRTaMi k ycraHOBJieRBoro ua rhx 
nnacTupa t sanaxepoBxy ynnoTHRTenbHux 
BiieMBHTOB naxepa a Konnenux yiacTxax 
nnacTupa h p acmipe rhb nnacrupa no 
aceft AHHHe;' nyrew ccpRtmn. HafiUTOVHoro 
AaaneRua b ynnoTRHTenbHUx aneMeRtax 
naxepoB a b MexnaxepROft soRe 9 o t n r- 
^ a » h h ft c.a reM f vro # -c Aejibx* 
oCecneteRHji bkoromih Marepnana nnacrw- 
pa 9 nocne cnycx*. nnacrupa Bepxnia to- 
peu RitxHero ynnoTRHTenbHoro aneXeirra : 
raAPaanHnecxoro naxepa pasMcaiajoT ua- 
npoTMB RRXHeft rpaHMuu. RRTepBana ne- 

repMBTMWHOCTH 9 6 ARHHy nnaCTbipfl BfatOK- 
paWT B CDOTSeTCTBHM co cjiepyKjn&A BaBH- 
CMMOCTbV 



ho KacTpoeHHbtft Ra 3 an an hoc naa/teKtse 9 
h pa0o«ieft x AKOCTbio pacampaioT cpcahk>» 
Sv ^y iacTb nnacTwpH. AaaJiente b naxepe no- 
BbmajoT ao pacMernoro r c6ecne«iHBa»- 
mero npHxarae kohacbux yiacTKos nnac- 
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ArtHBa nnacTupa t m; 
AnHHa HHrepBana HerepMeTHv- 

HO CTH 06caAH0ft KOJIOHKW, MJ 

AnHHa ynnoTKHTertbHoro cwieMeu- 
tb rHApaajiH<iecxbro naxepa t m; 
AaaneRHe b mnp aann MecKHx na- 
aepax npn npHxaTKH icoHueBux m 
yMacTKOB nnacrupq, Mlla; 

paCCTOHHHe OT yCTbfl CKBaxHKfal 

AO BepxHefl rpaHHObi HHTepsana 
HerepHCTHMHocTH o6caAHoA ko- 
nomad, m;. 

MonyJib ynpyrocTH Marepnana 



cnycic nnacTLipa,Hna| .npOKSBOflHTCJi cnycx rniacrupa; 

owoaeHBe HapyiHoro wianetpa . ^' *° 5 *4«< , «*T lIyacco«a Marepiiana 

BHyrpeHBeMy Tpyfl, „a Koropwc W«. Ha aoropux npoH 31Vfl HTCH 

• 5 luiacmpH. 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. r 

The aim of the invention is to provide economical use of patch material 
Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch- Fig 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 




where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

p is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 

leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 

so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 

between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

i_ P/(l-2p) 
is the quantity a, equal to 2 > / , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pi 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P t , where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval / 0 of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval / 0 at equal distances of all from its corresponding boundaries. Such a 

disposition of the patch ensures that it is maintained in the casing in the interval weakened 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 

'p.e. 



/p.e. 



Fig. 2 
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[see Russian original for figure] 



[see Russian original for figure] 
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